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(54) FINE STRUCTURE FOR MOUNTING AND OPTICAL TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fine structure 
for mounting a compound semiconductor element such 
as surface emitting laser element with high positional 
precision by fitting it to the recess part of the upper 
surface of a substrate by gravity. 

SOLUTION: A surface emitting laser element 2 is formed 
on the upper surface of an Si block 1 formed precisely in 
the same form as that of the recess part of the upper 
surface of the substrate by Si an isotropic etching. In 
the case of the surface emitting laser, since a problem 
such as grid mismatching, etc., is generated when an 
epitaxial layer is grown on an Si substrate, the epitaxial 
layer 1 4 is grown on the substrate of a Gas substrate 
11, e.g. it is joined onto the Si substrate upside down to 
form the element 2 and then the block 1 is formed and 
divided by Si anisotropic etching. In the block 1, an 
individual element can be formed but in order to drive it 
individually from the compound semiconductor element, 
a high resistance layer 23 and a current blocking layer 
24 are interposed in the intermediate parts 22 of both of them. When an electrode is provided 
on the upper surface of the substrate 17, prober inspection is easy. 
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[ttm**<Z>«.IS] 

^y^Sfr^JiSoT'^i&Si^CLilZj;?). S?£g#:<a 

±ffi rofr \cm& $ ft fcGggp ictfc-a- LTSIS $ ft 
i 9&7a k, CWT'n <y?<n±.mz 

[If 2] fl&lE S i »:/ n y * £ 

t i-5lf 1 (ClElK^SfflSS'hfltitfro 
[If #^3] MISS i S?:/u t-fk-e-fei^flcjR^- 

i^inp-si e&^-es^LfcctiMsssi-rs 

t^Ga as-s i mm^x-m^vtzct^mt-r 
lit 5] taiasiSi^ny^t ft-g-^^^^^- 

KIEiiiCD3l?yi§/8$&/h«j£fr„ 

[§s#Ji6 ] BfriEs i u^n kititm^mvf-m* 

k £r¥ffi U-C^ bfc C 1 t ~t Sff^S 1 

[If #3i 7 ] stria s i u y 9 1 it&®)¥mftm* 
k &®m&fr x^xm-a- = k zmm k -tzm&m 1 1- 

[i»#^8] saias in?*?* kft&m^mtm* 

[IfjfcJl 9] SfrlBS i IST'n -y* t-fb-e-fe^*^ 
ir&S i O 2^ k A I G a A sJISr^LT^-g-LfcCi 

« l 9 rofafta»lelE^I&3!!flitS/h«igfr. 

[» &m ii] wie s i a y ? e frm , -bs'jco^ 

T-«r»riiUfcii:«r1»«i:i-6fll**l75Sl Ocofaft 
TM^IBi&Ol^ffl^/jNSIJgfk, 

[If#^i2] miss isa^n s/^iflsicjgfig$tifc 
mwkom^ BtriEft-g-^^^n^ t sv Mea-g-x » 
*f rsi-r -steHiciffii® $ *vcv > s c t zmwik -r stf 

[S*«i3] miss i§ayn yt&mzMf&ztiti 

m\zmmntix\,^z>zk£¥fmk-t-z>m&mi ncmm 

[»Mi4] me.ik'£yo¥m>ftm*m<D<£.x<r>mm 

fr. 
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[if#^i5] mw£&vi>¥m#m¥m<ntoixfr<on 

m*. MIES iSSt^oy^ffl<oSflii:*ii{kLfcCtSr 
ftWLk-t&n&miJbWl 3 wfBTft^lrfHitrollgffla 

'J^8iefr„ 

[it#^i e] miss im^o~ y ^<o±m\^^fi 
t^t&vo^mftm+mnmmk^ms im-jnytkn 

Sfttttfs 1 x i o 4 Q^±<7>i8i&fctJf £|S:i+fcC 
4: SrWRt 1 5 lcffi«<0*^ffl»/J>#|jtft o 

[If 1 7 ] sfriESffifetg «rfl:-fr*2»M»«cT?«* L 
10 tcZ k £W&k-FZ>m*.m 1 6 iclBttagigfttt'Mftig 

fro 

[»#^ 18] WIBiSSttSS:, CrtOi: K-^$ 

ftfc^^-i»^»ft:T?*^ ucc k zw&k-tzmxm i 
[if *m i 9 ] mmmt&tfim *mt®x-mi$, vtizt 
imxm 2 o ] mmmmmm zmmx-nft. c t 

£#&t-f5!f*S 1 6 lcffi«©H^fflJS/J>*Jgft: 0 
[»#31 2 l ] f&fEiSSlgjnJi Sr«fl|T?«fi8 Lfc c t Sr 

[If #^2 2] Mias \m-7w?(r>±m\zMf8.Z]n. 
tcit-&®o*mftm*m<nmm k %m s i ° > ^ k <n 

•tSlf#^l 5 icCttroftSffltt'JvNHitt. 

[if 2 3 ] pm*m#RxfiNM*m#<omi: p n 

PXI±NPNW«glcaSL-C, 9frfBm«H_lhg^«^L 
feci Sr#mi:i-Slf#« 2 2 CSE«EO||^ffltS/J^ig 

fro 

[g»*E 2 4 ] mCttttHLihjf PM^^fr 
h^«rfflv-5c4:*i|#m4:i-6Sf^2 3 tcfE^to 
18*52 5] *3fesR^«r-&tp8S#«175M2 4ro^ 
frt, 3t3t* : f-Sr*tfBI*qil»S2 4 0fl!rix*»lclE* 

ro^fflst/h^atfr^Hgni^icii^^ftfcSfrtiS^ iff 

mztixttzz.kzftmk'tzfttSiimu. 
[if #^2 e] &ytm*&*5trm*m mm 2 4 <nft 

rofpjft *Mc|E*»*^fflt8/h«i§fr!SS|!flS|5rt icHS £ ft 

[^^WPIH/^M] 
[0 0 0 1 1 

fw^Si-Si:#lc:ffiVMbftSnSffieii/MSit(*:|eB8 
50 I C^--yymX'<D^ is 3 vSgteJfjS/i 
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[0 0 0 2] 

[«*<&««] =>v~-*<D3ztez>&mik&mzit 

CPU^DRAM?(DICf$/^aiU ^y? 

~-*<Dft>< issis^mn. mx-\zi$LZ> i 

&ytm*<D%£yt&m<D i c^yfxw&m^ft-rz^ io 
b&T*%z> 0 ^ox. ^ <r>yt\^-? zm^tift, ic 

Zb&XZZ, o£ !9— oco I C?-y-7<D7*— *£r[0]B$ 
[0 0 0 3] ~ #J;tkfUnited States Patent 59045 

vvzftv, z<Dx?y&^ mmmfrc<D±ffi±xtftm 
m*fr%mwuA\zmij\z£^x&&i,x, nmztiz 

(ommmm^f&m u mmmm&m\^x^x, %mm 
$£ytis-?m*£mm-tz>z.tt)m7f;£tix\,^ 0 & 

[0 0 0 4] 

mmnmm<x^, it^^m^m-mm^mm 
mmt>m< -a*. ^xmm-rz>{<iwmmt>m< * 

[0005] ^wtemmmmmzmfc-r^K m&zti 
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[0 0 0 6] 

i y-Pby Z.<Ozfuy*<D±m\Z. : !&f&£ih1ti\& 

m^mfrm* b ItffizLtc. Z b £r#® irt^^OT^^ 
[00 0 7] *^^5*>f»*J®2^«-5^ffl 

£*«>¥«(**^-££ InP-Si fittS-S^S^Lfe:: 

4 ficff«ft«M1K/j%«|itft:». KrEMsMI 1 

As-S i ii[»S^"C»*U/t:Ci:4:W«t-r 6t>W 

[0 0 0 8] £fc % *»W^5*>«*«5Jc«6H36ffl 
IK'NJKtffrtt* TlWE«l**10»Wi-*5V^T, MISS i 

si y*b <k&vo¥m»m* t &&mm&fr lt^ 

Mfc*5V^T, ftfrlBS iB^oy^ift^m:^^ 

&ftl-Xm&^tzLZb*ftmb-fZi><DX2bZ> 0 *fc % 
**M©5fe»*5l9lc:ffSJ(afiffllS/jx#|Jt*tt, SWB 

*»ff*^i:SrS i 02jgtAl GaAsI^LT^ 
[0 0 0 9] */c, *»««>5"b|«*«l 0^«5HS6 

*W<o5t>B|*«i l ^ff«|»MfK/J^Wt»tt« ttE 
Sl*«17!r^l 0(D5IMIc:*JV^, flftlBS i ffll^o 5,^ 

[0 0 10] *fc, *H^CD5^lt*«l 2lC«6%S 



5 

s i«^oix^aft:t»*snfcflaijo*^w:. atrial 
?hm*mi 3ic«6jos«*/j^Kt*tt, flwaw** 

/cffiBI-Eg § *xX v * 6 C £ t -t 5 t ox- fe 5 o 
[0 0 11] Sfc. *»W<&5 fc«f*Sl 4 left £ US 

Miafit*S 1 Bl 1 3C038M^*jv> 
X, WIB^»¥#*lB^ffl^^T(Z)«8iS:. Mias i 

m ?u y * (D±m\zm& ufc c t * w« t t 

Jgfctt* ffimm&m 1 751 1 3 036Wfc:*5l^ flttEfls 

^^»«c3R^(Z)fertL*^mffi*. Mias imy^y 

[0 0 12] *fc % **M©5*>9*«1 6Jd«-5*» 
«*/h«Sf*H\ «E»*fl5©»!Bl:*J^T, MIB 

©««£SKS i fceoRIU:. (SRPlxi 

04 Qtt±Wi«»tt«&R^C^*»ai:-*-*t>OT* 

[0 0 13] *fc, *»W*>5*>f»*Bl 8t^6H^ 
ffltS/J^J&fttt, ttlBIMBit 1 6©»Wfc*5V^T, Mia 

[0 0 14] **W<B5fcW**2 0fc«5ji» 

JBtS/MBSfltt, Miaf»*9U 6©*9!iw*5^X. Mia 

6o *»w^5*>»**2 1 \z&znmm®i'm 

5t*tt, MIBIS*3S1 6*>3MHU:*5V^c* Mia^fgfctJi 
*#W<o 5 *>«*^ 2 2 {c«sH^?S/J^«fit«c«, M 

MMffll 5W«MtC*5V^X. MiaS i s/*<0_k 

^nj/^troiBic, p j; 5 mwm±m &®>rttc 

ZkttW&b1rZ>i><D-CtbZ 0 
[0015] #Sgip30 5 2 3 

JBSM^Sififm* l!MBfll#*2 2^Mt-*3V^X> Pi 

»>M«6*WU SWE»*«2 3©»WKi*sv>-c. Miam 
«HJbJi**MW"* PS*#»3SCf±NS!*»»t LX, 
MiaS i ®!^n s^jffifioa MSrflli^cfcS: 
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[0016] *%wcoi»5ft^2 5 \cm^.<D^mmm 
mytm^z^tem&Tg 1 751 2 4 ofim^^iB*<o 

^SrS-trff*** 1M24 CD^rn*^-lE«oHS^»/h 
£i£»«£"tSfc£>-C*>3 0 *fc**M^»*3H2 6 

[0 0 17] 

Klltl(S»tt*^»5&XSoKMigx-fclJ. RHi i 

9 . ffliass^^sff <?5±ffiK)ii3ffi^«^-t'-5 s i my 

f s *^F2Sr«j5fiUfct<Otf*So 4*3, Sii^o^ 
1 fclf**^— y*T-2fc<o»*fctt:, «3fii-5«t5 4 
I n P - S i ia«»*Srfflt>XV^5o 

[0018] zcommmMx+n, s-f m 1 a tc^-rj; 5 

nSGaAsifil lilcxyf |. y ^f i 

2«RSU ^(0±{Cn^v^^ hSl 3«r«AU * 

30 0±(^p 31 1 5«r*fifcU ^0±|C I n Pf 

1 6imat-r^ 9 mm^y^>y* hy/n 2^^ 

fflZ-t$A m^Oil5^A 1 Ga Asm*\ A 1 A s 
fflV^tl5 0 Mian^V^^ Ml 3^^p=r>-^^ h 

4W®X$j 5 C <b j&SjMJ-C* !9 , A 1 G a A s ^W^O 
-PJ^fi 1 0 18 c m- 3 J^JKDi^SS^^fe^ k- 
T'^tl/cG a A s ^v>e>tl6 0 

[0019] ffria®%5fe^— f^\?***/^;vm 1 4 

fi> Mian ^ Ml 3<^±^^$n^:2 5-<T 

40 OJi»^K«ffl#«Bl*7- (KT, ¥lw±ftDBR 

^^±l-^^^tlfc3 0-<rcoTgl55>*S*fM^ 

Ji£ftX«/&£;ft,Xl>5 0 Mia_b^DBR^ A 

1 0. 15 Ga 0.85 As ^ A 1 As Se 
*K-^LT»fifcSix6 0 ^oX, JipfBD B R ^ 7— fi 

As ^=^/VMt. m$ 3 nmCOA 1 0 3 Ga 0 7 A s^ 
yrJB^6>4D. MlB^^SSragffixX^StL 
50 60 £/c. MiaT§15DBR ^ 7— A1 0. 15 Ga 0.85 
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A s t A 1 o 9 G a o A A s t SrSSfcfMI U Zn^: 

[0 0 2 0] ffi[fB#^«, *«S&Jffi£tti/fc6 (MOVP 
E : Metal-Organic Vaper Phase Epitaxy ) feX'^ 

7 0 0^. 2X10 4 PaH, I 

nP^g/^m^it^, in BsBftttTTMG 
a (hy^f^y^^) . TMAl (bV t^fVTfr 

h tm i (hyywy^w 

VMM^LTAsH 3 ^PH 3 (**>^:x) 

[0 0 2 1] tftlEJigflDBR^ TSflD B R 

^ 7— i*p K— :/$*iTv*4i^ 

2x5 0 C<7)p i n^-T*-— KWK*ft^WE«:HMJD-f 5 

W*S£*ftas£CS 0 ^--e* Cfe3fcid s JiSPD 
B R ^ 7 — ^ 7 — R 

i'—^(D^z°?*cis-r/i'mm\ztti'Xmm.j3fa. mmx 
[0022] ^(nmmj&WiXte, sbe-*-**?^ 

i£#(t^ 0 zftte. s i *«Jbicii:^b-&»*#**3i 

[0 0 2 3] JfcK, Bib ic^-f J: 5 flfrlEH law 

S'J^fflfit8«ms iSfil 7ld£*a^;b 
■£\ «ne I nPil 6£S iSfil 7*Bldtt»S^ 
JdDEELTiPf^-T^C tJcJ: t). InP-Si|g^i: 
J:9PS#S:»^f5. I n P- S i itgHK^lcov^ 
Fi, #J;tfcfAppl. Phys. Lett. 62(10), 8 March 1993 p 
p. 1038-1040 , J&IM2IEEEPHOT0NICS TECHNOLOGY LETTE 
RS, VOL 8, NO. 2, FEBRUARY 1996 pp. 173-175 , 
JSJpn. j. Appl. Phys. Vol. 33 (1994) pp. 4878-4879 

[0 0 2 4] &tw N 1211 c te«-f-J: 5 ic, ^Rrc^v 

^ioTffllEGaAsSfil 1 ^^^60 «Rxy 
(Hi dK«-*-J:5fc, «R7-xaMci?lcJ:oT. ffif 
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[0 0 2 5] ft(d. Hi elC^-fJ; pic. ffffBn^V* 
^ Ml 3Jit:iKtte>jftfcU^* hJBSjs*-*?'***: U 

1 3sasi^»*Sixfc-7^ h h^*- h y 

10 |t N s i c 14 , bc 13 ) ^iv^M^tyt- 
[0026] a 1 f 5 StrieattSR 3 

ffii^^fx^^^t^Il 4*xyf y^u fff 
[0 0 2 7] R 1 g IC^-T cfc 5 fc* ffiC&Rgff 3 

20 <&jsfflfc#y>f * K»fti5***t5. ::m « 

— (DUE®. o£ !)p3^^hI15 C0-bDi$:^a 
CixS:a*#H«-eJjnjR«!iS (4 0 0t) LT^y 

[0028] ftiw x b i h \z.m-rx 5 iw, atrias^ 3 
©±®^n3^^ hli 3tcy >yyt<D#y— b*WM 

30 M 1 51-r/— K«« 7«rJ&a C^xl^J: DBfrlEffi^l 
^tU-lfrc^^^^^yugi 4^tt«^3(ClttrlBp i n 

^ ^— e> ft s ®^i3fe if 2 $ n <5„ 

ftiSx tHB*y-K«S6|lAuGe^ r/-Km 
S7fiAuZn^ Lfc 0 
[0 0 2 9] ftlc. B l i K^-r J: 5 MIES i StR 
1 7^Mxs/fy^tt, WIBBl 0WIMlgl5tc:«^ 
-T^^^cds iS!^D5/^ lSr»fi8i-6, CtU-<fct)> 

l^&46Sa6«»/J^S*3fts^fifcSix*o ftfc\ ^ 
40 ^ife^T^. Sirtt^y^^^tcj; 9 S i ffif^o 5/^ 

2<D&&&fi? 0 *<ot%. *nmj&nxn. s im&i 

1 7 o±®ic^7 y - KSffi 6^ry- k«S 7 t 

v\ ft*3, Sii^Dy^ui ±Mi<tt)TM® 

[0030] c<^J;5^ *HMio$gffi»/Jxii 
S iSS^o icoJtSlcffi^3t^-if^T-2 

50 ^p^usi a^tt^s/^v^T-^i-ttrf, ^ffi 
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IMia5co^ffi^St>ii5< teZ<DX\ ffilBS i K^n l 

*mm^&&Ltcbz<D&&m&i)m<tev. ^si 

m&<D-Mt LtlnP-Si HS^^iftfij^ G 
aAs-S i\&mt£&X*ft5Zki>X*ZZ> 0 fcfcLGa 
As-S i figH^O:©^ 8^lT^l^^-r^ i/U 

VrfS i n p|dit-<4>&V^c#>, J: 9 iSMT-co^^ 10 

mmm^^x, m2^m^^xwtm-r^ 0 ^(Dmmmm 
«u m^mmmimmmm^s imy*y? i fcft* 

»^#«:*^*) 5 U-iF*-?- 2 <b Sr£jRJBSlc £ 

oT^Uct>W*)5o I2all fitffEffS 1 llffi^fi 
^^LTM^fcGaAsSfil 1, ^y^V 

^G£7£fS<bitoT, InPll6ll^\ 20 
[0 0 3 2] CCOmfcf^^v-^^g x 4ld>tfLT. HI 2 
b l^-T J; 5 i-, MlEp^V^^ h<7)±®i:GaAsI 
1 8£rfl^*T6o COG a A s Ji 1 8 f*. ^t 0 ^^i/— 

o-gt ^ lt^ic^t^ 5o fti-. m 2 c ic^-t- 

<fc5K, S i^Sl 7 0_hoSK:P dg£l 9^J5g-r-5 0 . 
COP dfljll 9fi^/^>^fe, K^^fe. T^^ft^ 

[0033] iej 2 d \z7jk-r x b mmm 2 b o 
m&yti'— f^^^^^-r/^m 1 4^tiaxs i 

g& 1 7 1^1^ U ItflBG aAsil8^ 7k£^ LT 30 
MIES i SSL1 7±I^Pdil 9id*5f MEL 

if^tf^^^^^i 4i:SiSSl 7 ^Srg^i-'So 
C^J: 5^G a A s - P dMl^^H, #J;tr£Ap 
pi. Phys. Lett. 59 (24), 9 December 1991 pp. 3159-3 
161 lCg£LV\ 

[0 0 3 4] C^ip/^IIfgg^C^ ICAu 
*ffl^6t)(7)tjfc6o Wh. wimp=*is?? hll 50 

C 9, ffi^3feu— if^e^v^Hil 4 t S i 

te, W^rfAppl. Phys. Lett. 60 (7), February 1992 
pp. 886-888IZpUt\ 
[0 0 3 5] ^ffl«:^V>-C. ffif§3fel — V^Xf* 

*fr^mi 4tS iSffil 7 ££J£^r5#?£t>;fc 

-r^jf i4tsiisi7 i>m® i mxm&'tz> c t &x* 

C^OM^U-if^2(D§?^t/S 50 
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in i i kmmxtbz* 

[0036] *&w<Dmmm&'mmft<Dm3m 
mmm\^^^x. m3&m\<^xmw-fz>o -<ommmn 

m*m#m i Fx-thz>m$&yt\s-- ?m*2 tzmm, 

» i mmmmtmm^ Lt«$nfcG a a s &k 1 

1. ^y^stf* h jy^/i 12. nny^^hin, 
ffi^Ttu— if^fc: 0 ^^^^^ l 4 % psy^^Mi 
5Tfc5 e ilMli<bjiot, InPJ116tt* 

[0 0 3 7] CO^tf^v-^/Vji 1 4{C^LT, B 3 
b {Z.7jk~jr£ o Id, MISS i 1 7 O-tMIClSJSgig** 
#J 2 0 SrSSiD U ffirlSO 3 a 0®3§3fe ^ fcf* * > 
^r^gl 4^ieip]#tCUTS i StRl 7lzm-&L, ^ 
#0J£LT, HI 3 c(^tJ:5MDt^- 1f^hf*^> 
-r/WI 14^SiSftl7i: ^^t6 0 miB^^S 

[0 0 3 8] :«3fcL^- l 4 i: 
Silfil 7 ^Og|^fe^^^ffiST^!9. ^fri* 

i <Dmmz, mrnm i mmmm^m 1 a -a" 

^ffi-Cf±. S i my a i oJiffi^Kftbn^lMrtBffi 
**^f*^2 4^(Oftd*****f|Cll|IiT, S 

[0 0 3 9] ft*5, CCOi: y[ZLS i Si^o ^ ! g^{- 

msm&j&m\z^xm5&m\<*xwLW'tz> 0 ztomm 
mmxn, tt&m*m&m*b ixsis/D^iw 

if^2 h^>r ks knK\,^m&xnztfa 

[0 0 4 0] ^IC, *^Mi75^«»/Jx«5g^^6|| 
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[0 0 4 1] *Xno^AfK/J^%#09jB7|| 

s i ss^n i mmm 1 mbStt^H 1 i i^-t 

fc^fcRMSfc InPfl 6t^LrS^LTfcS^ * 
SBtoMfc-Cr*. IP*>InPll6 ^Sa^3fe 

0**^-2 ^P H WF^I2 2 4:^36 u C^+HS 
2 2©rt«l:, JgffiffijfiSl x 1 o 4 Q£*J:tf>iBjStfi;«2 

3SrR*txv^ Q ^(Dmi&ffim2 3(Dmumn. ^ro 

BBS*!'— -9 c SR J 7-2^>H»$ix4v^l5b^ K»"C 
^r«BftaHx««*r 0 . 2mAW6^ Si^S^- 

iftjRJi^sfiLffitti x 1 0 4 QjK_b-e*>n«, im« 

4:0. 2mAKTfct6Ci^t6o C<Dig1&j5t/i 2 
Sifi^P«^l«M^tlT-2, Whit& 

m*mitm*k<Dmzmi&tiim 2 3 sr^ss-*-* r t ic * 

5, Si m^vy? 1 i«:^figiJW5R^S:»fiK-fS»& 
id. S»S i S^P 1 gflc^iift^^ft:* 
^fctlftKLT. flBUIcJBIbL»V\ MISS i §g 

[0 0 4 2] fttC, *^HK^^ffi»/J^igfls:0»8|| 

si»^ny^m, mnejR 1 mmmm<om 1 i 

JIJfiJBfflTli. !PtInPll6 £ffif§3fc 

i^-— 9**^2 fc<oPfllJi*MJi2 2«r^j6U ^^tfli 
2 2co^g|5|^ «jffifiiLB2 4*RttTV*S. C<DBtfS 
PUL/I 2 4 te. Pffl^*#i:Nffi**#4:*:. PNP^ 

JbJi2 4fi. ffi»*U-f , **2 % BP*>^<»¥»tt:|B 

* 1 ^P^lc. m%mn?4 KiiKSSRo^-f 
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IBS i Si^n 1 irfls^^WfriB^i^a^^ife 

[0 0 4 3] **M<75H^»/h«itfr<7)^9|| 

©iRISlCI nPll 6^tTg^LTfc6^ #H 
JS^T^ CO^I, SPt)InPll6 
— ?***2 tC0rat-*raS2 2*^36U £<0«flBJl2 
2WrtSP^ «fflEBHJt«2 4*RftXU^^ 0 d©««H 
itl2 4ll, 9ErfB^8HJ6^fficopNPiE?lJ<OSSERfiJl: 

ItT, PNPE^JomSEPUhJi2 4*^LTW>6o 

ztin, mmmsmmmm(ommmjtm2 4k^<mc 

S i R^y^ 1 t^W"e«i«dsSKix6d:ds* 
v\ *:<Dtctb^ «;ttf S i JK^d 1 gfrlcifisij^^ 
^^Mt5^(c, SKs i H:/n * * 1 g^co^T- 

[00 4 4] «tfia#Hffi^ffi-Cli. ^/J>«iti*: 

[0045] *\z % *&m<DmmmwL'mmft(nn 1 o 

^MII:ovnt, Ell lMBl 2SrffiV>TRMf 

2t*S i02l25i;AlGaAs|2 4 4r^LX^ 

— !f^2Sr^i*LfeS(^ s iS«^-&Srfrp*fe 

M^ixtGaAsMl 1, ^y^^f^s Yv?m\ 
50 2, AlGaAs|24 > n^^^F|13, ffi^5t 
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6 0 AlGaAsl24tLtlt 0<x<0. 5 OJt 

0. 2 G a 0. 8 A s ^^^o 
[0 04 6] Hk\z. m l l b MtjH-J; 5 fc* MIE p ^ > 
YM \ 5±l^tf£ftfcUv>;* hjUg^*^ 

£fl^-T£ 0 ftrfa^v^ hii<^/£#2fete, p=>^^ 
te. mut. ^y^^ytf*b\^xmmx\tMMJfrjs* 

(mt^m, S i C 1 4 , B C 1 3 ) £/Bl>fc£05f£>f 
[0 04 7] mi l c{c^ J: 5 ifflEtt^ 

<vm$£ft u-if 3i \f$ * i/-r/um 1 4 y^s? u 
[0 0 4 8] #ctc. iiid t^-f J: 5 I-, ffflBft^ 

mu cn^iifi^x^i^i (4oot) 
[0049] m 1 1 eic^-r j: 5 tc, mise^gp 

3co±ffi(Op bM 1 5 icy y^or;- Km 

Ml3(^y-K11i6l:MU CHdJ: t)ffrfa® 

t'-f* tr * ^v^Mi 1 4 3 icufria P i 

n #4 <b * 6 ®^5fe F ^ 2 #18tit § ft 

60 fc*5, BlTlE^y— Kta6UAuG 7y- 
KIS7f5AuZ n&&b Lfc 0 

[0 0 5 0] Hllf l-*1".fc 5 tC, GaAsI 

fil 1 Jilc«fi8Sixfcffi3g3t^---9 f * : f-2S:«##j2 6 

^laotiEGaAsSfil lSr»*-r6o 
^S/f^^ hdSffiJ?>-C/h$V^fe, GaAsSSl 

[oosi] h l l g Ic^i-J: 5 o<5i*t« 
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SrBfe*LTAl GaAsl2 4MH/ci, 

S i 02§2 5$:Ml/cS iSffil 7 ^Mfc'&fr-frJE 

*t5. ^(Dt #4>&< ^t-^O^^IZO. 1-3. 

"CJDiELft^fe 7 0-30 OftOjRSriDxSC t^a^ 

[0 0 5 2] LTMI^:, 0 l l i ic^H* J: 5 
m#\2 6 ir«i$fi«2 7*»*U MIES ilfil 7£ 
10 S^xvyfy^tt, M1EHI1 0(D[MIgl5{-«^-r5^ 
8©Si»^Ps/^iS:MtS 8 CtUdJ;!). ®3§}t 
U-^T- 2 # JiHfcJftjfc SjxfcSiJJ^ny^l^ 

[0053] £xt. *&w<Dyt&mmw<n2^(nmMi& 

>^a v3gs^ans«^|g|-e$>!5, cpu^ 

DRAM^ICfix^ (LSI) 1001a-100 

20 STiO I Cf 5// 1 c 1 0 0 2 a ^^l 3 

iMt±I(^ICf yyiOOlb, 1001a(D§ 
36*^1 0 0 3 8T?S36U S-bg<^) I Cf^yi 0 0 
1 aer>3BfcSfT-l 0 0 2 b ^^JI&tfgTJiO I C 
^^^lOOlb, 1 0 0 1 cCOS3fe^T-3 bt«f 

0 0 2 a 1 0 0 2 b i$§3fc»fias** 

5 . $.tc-Jj<D§:y£m+ 1 0 0 3 b Hffi*og5t3R^ 1 
0 0 3 b t«atSa*»ftflKW45 B ZL<D 
MMMMxn, &l Cf s//l 001a~1001c(D 
30 mfc (SW 1004a — 1004c ^^»/J^3t#: 1 
007a-1008b<lrSi Xft$i L/c Q *:<Dtctb, # 
Mi^^Ltl. OmnHl, ff*b<W:l. 1 
mn£l±<n&^:&mA;X\,^Z> 0 Si tel. 0/zmCOiS^: 
Wtt|]l 0 0 c m~l t*&U&ms±$ < , ffijS^fi 

*^fc^ o — ^ jgs^i. iAmH±m 

ttl 0 cm-lKTt/J^V\ ^ErCT% *HJ6^ffiX*te. 
«-^3fe^T-cO*(7)&fi^ 1.0m mJ^±. L< f± 
1. I tim£X±k L/Co CWJS«(^3t*^tf, Si^rg 

[0 0 5 4] ICfj/yiOOla-lOOlc 
^^StK 1004a — 1 004 cOH, MfB«-^5t^ 
^•1002 a> 1002b Rtf&ytm* 1 0 0 3 a, 1 

oo3b zmm-t^gmizL^ 1 o o 5 b (10 

05a) , 1006a (1006b) dS»fiKSjxTV^ 
^>o #H?fI5 1 0 0 5 b % 1006a te, Ji^ffi^ 9 T 

^^DflgRl 0 0 5 b, 1 0 0 6 afl. Si^Mx$/ 
50 fymC^iaoT, 
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Cmfcl 0 0 4 a Jt^ftiS^BOgR 1 0 0 5 b fcg* 
SWaPMU 0 0 6 a itt. ^C#$«C0^ffi^S*-5 o 

*nm*«-efi. mi 3 tc^r-r j: 5 i-. -tto^ 

EJ». #J;itf*jf I Cfix/l 0 0 1 bcoSSl 0 0 
4 b <&£3ft*^-JBBJ]ffi 1006a, 1006b m±i>* 
ftTJfco I C^s^l 0 0 1 c(Dm&Ll 0 0 4 cO§3fe 
Sl^fflBMS 1 0 0 6 b fc»3fc»7-JliynR 1 0 0 5 aH 
*#S«^»HB^a3iorv^p o*0. JIAfflOO 

6a^ioo6b(Dj;5^ i^c^^ttu-o^Dflgp 

[0 0 5 5] fcfc:, 4:«n<05Ke^KBS:ttA#Xl[3fc 
Eli 4^ J; 5l-«/ifc£ixSo c^jft, M;ttf«Hffl¥i 

1 - 2 8 9 3 1 7^«{C|5«SttS^^i:^T-fe 

iio^ m&z&ytm* 1002 cd^^ ^jfcK^srtt 

(Ht57>f/^3R?l 0 2 2d5H36Sttrv^-6 7>f^ 
Stifc^-ttSo^SrS^-rsS**^! 0 0 3 355*36* 

nxv^ssatiR^Tu-f 1 1 1 3 * 

[0 0 5 6] 

t^r^S i 1!^ p 3/ ^ <o±® 

[0 0 5 7] 2 

5*>»^3lc«s*S6««/J^Jt»JwJ:fttf, Si 92 
7*y*k{k&to¥m#m*kt:l nP-S il^ 

2: *G a A s - S i K^^T^-f 6« 
1*2: Lfcfcfc. n*m 1 fc«SI^JB«/h«*{***JB 
<fcL*V\ 
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[0058] itt^ tewniibiit&XBvitoimmm 

W^5%fll**6^ff5|ISSffl«/j^Jt*fcJ:ixtf, S 

10 #3*^2: LTS^-f-6««fc bfcfcft. If* 

^l^SH36^a/h«3g(*:«r^WbLSv^*lc:. Sir 
IBWABds^ fb*»¥»{«r?-2:S i <y * &<om<& 

[0 0 5 9] £fc, *«MW5*>»**8^«6HSSffl 

«'Mfl3&#^J:ixtf* s i JJ^p 2:fc&M¥V(HR 
?-k«:S i O 2ifc^tt«^tS»«t Lftfcft, If 

tf, S iH^nj/^tjfc^jl^ifcs i02B 
20 ■iAlGaAsi^LTSf*t5*rttLfcfcft, M 

[0 0 6 0] **M^5*>»**1 OJC«S*36 

311 1 ^5Hgffi»MSl*iantf, S i §^n y 

30 *«jkgasfi[rtt2:&«. 

[0 0 6 1] Sfc, *3BW£>5 t>ffll*3Bl 2ti#5Hg 

[0 0 6 2] b *>8»*B 1 3 U:«-5H3S 

40 ««/J^3i#:jcj:lx«. S i§syp^^^|:f^ti- 

[0 0 6 3] *fc, 5 *>IS*^ 1 4 I^^I^ 
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ft, {t&tummttx+ntiittn^aK* &tz.s 

[0 0 6 4] ±1t. *&W<r> 5 ^iS^JS l 5|c:#SJgiE 

fcfcft, u-c. mi&<n^M,it^=>^ bit 

SrHiwtas-eta. #3§9iw5*>fflt#gi 6K: 

n y ^ t»K||C, Sfet^ 1 X 1 0 4 Q£U:g>M&«tj| 
*Kf*S«fi!t£ Lfcfcft, S i iJT'n j/* gfrKflgiJco 

[006 5] *&W<n 5 t>ft:#3S 1 7 ld#5H£§ 

/M?ti£fr|;iJ:fttf, flS}gj5yi£, CriO*s K-T'Stt 

[0 0 6 6] #3§W©5*>»1i*gl 9t^5Hil 

Htt'.MfHfettic.fcii.tf. JSStMISrBfcfkDS-CfllriiLfcfc 
ft, «xtfs im7*v?*mt^x. ftBicffittftJf 

ZMiS-TZ w i ^x-t , If 1 6 lc&53!3SflI»'WS 
m&ffla*:Mi&-rZz.k&XZ. 1**9(1 6 K:«.5££e 

[oo6 7] *&w<D?t>mxm2 nz&zmm 
mwmmmcxixtf. &t&tfcm&®mxmi$.^tt 

ft, 8S*^1 6tc:«SII36ffla/h«)tfrSrllWk:bS 
v\ £/t, *^^co p t>S*^ 2 2 t#5^ffl»/l>* 

PNg^ti5SSttPiJhJSS:aa:tt««fi8t L/cfcft, S 

So 

[0 0 6 8] *^B^W5*>i»*^2 3ld#5^ 

5*>i»*^2 4ic:^s^ffi®/j^ji^ic<tti.tf, mm 
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ft, mOTUhg©)g^sj;9-®^lr/ I eSt*lc:, ffi 
[El 3] *»W©*^t8/hfl|5i{*:©m3|gJ6Jgfl8Sr 

10 ^-t-saittaws-c-feSo 

[04] *&m<o&$imm'bmm#<Dm4mMmm$: 
7frfwmmf$mxibz>„ 

?F-twtmffii$,mx*>z>„ ■ 

m 7 ] *&wv>&mm®i'mmi*<Dm 7 ^mmm* 
7F-tffij$,mx~&>z> 0 

ma] *&W(ommm®t'mmte<Dm8mMMmz 
20 Tn-tffii&mx&z,, 

[m9] *&m(ommF(m'mm»<am9nmTet&& 
m-fffii&mxhz. 

[010] m^-mm&ffivmwmxtbz. 

irnn] *&9wmmmwL'i-m&#<om 1 0 mmm 

mi 2] *&w<Dm-mm&'mm#v>m 1 ommm 

[in] *¥%wcoft&mmw<Dm 1 mmmm^^-r 
ffl.m$tmxhz>„ 
30 [mi 4] ^m<otftemms:<om2mmmm : k^-r 

ins \m^vy? 

3 ttmvtu 
5 

6 y- 

7«r/-Km<i 

40 8 147 * h ^>f 51— K (^1^) 
1 lttGaAs£fi 
1 2«3iy5 ; ->' ; 7'^ hy/i 
13IJn3y^^h@ 
1 4ttS^3tl^— !fait'^d F .->-r^ 
15llp3>^^M 
16(lInPl 
17«Si 
1 8BG a A 
1 9ttPd§ (^JS^) 

50 2Q\mmmmn (mm) 
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